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(54) MICROWAVE PLASMA TREATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the uniformity 
of plasma density. 

SOLUTION: The upper part of a treating chamber having 
a circular contour viewed in the plane is covered with a 
dielectric microwave introducing board, and microwaves 
are introduced into the treating chamber via the 
microwave introducing board, so that plasma is 
generated in the treating chamber. The introduced 
microwaves propagate along the boundary between the h-— * 
microwave introducing board and the plasma as surface 
waves. In contact with the main face opposite to the 
treating chamber of the microwave introducing board, a 
conductor board 60 is arranged. The conductor board 60 
is provided with plural linear projections 21 extensively 
present in the radial direction and arranged at equal 
intervals in the circumferential direction. The thickness 
of the conductor board 60 is set to the one equal to or 
above the skin depth of the surface waves. In this way, 
among the numberless modes of the surface waves, a 

mode having knots among the linear projections 21 selectively propagate. Since there is 
selectivity in the mode, the uniformity of the plasma density enhances. 
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§©ii«ftgP6 7 t x Bf*(^6 7 ©3i»Sifi**flrr 

*#{*»ll6 9i:*<iM.TVS„ #i*»R6 9tt, #Jx. 
[0 0 5 7] 01 4 CDV-Y £ pftaiAS 6 5 TfcJ\ 

^?>ic:ffi46c,n?)o h 9 010-01 
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[0058] <3.^mm> 

0««^2 1 V-Y^pS^AtSS AO^mc 

[0059] (2)0 ilea, v-r^p^, v-t^ps 

L3jpLa*«6, !«mf«iss9 1 tut, mmmzmz 
ctmrnrhZa 01 5a, *<d— fflitK^"rav-i' 
^pjs^x-7saass»iy»fB0T ; $*), gi6n* 

<D¥ffi0T*feS o 015a, 01 6©A-AWB»lCjft 

ofc»rffi0{cfflS-r?.o cosii 03a, 

t LT> SRKOliWMiES 1 2 aill^ntl^fit 

[0 0 6 0] V-Y i/ P»3SA« 8 4 ©±ffi&tWJ3ffi 
a, W«ttf!tJB*R»«RfcjS«bT4«*/<-aJWl 

oT-atJtxTtso, sa^-awi oa, mm3^8 1 
[0061] ^«is^tf5 1 jwas-rastKoai a, a 

ttiol, SUBJL4 8*J&jaLTV*o Sltt^.WS 

i47 tfeBlLA 8 fctf, at/HcaMLT^So 
[0 0 6 2] *EM4 7 0)femcffi^t%%^—1$ti 1 0 

^<D^)H4 7fci;D : ^?L4 8ttt, Sl«{*i 4fl«rttK 
Xa, *U^U>KHB3B«affl*tu »SL<tt, 

[0063] aa«©^?H4 7t?BWsnTv^«Bi*(*i 

T, aSAgCl 3^5E^nTl^ 0 WASP 1 3 tea, # 
?SW7 l ©-JBtfftttStu Iii7 l offiWBttt, v 

-r*p»fHi«2 oA^-r^v-r^p^a. #^W7 

1 tOF^gP. t3<fct>\ «AgPl 3*fflUT, ilMl 
2-\i:#A^n5 0 

[0 0 6 4] mn&m® 1 2Q/i|/i(S]©fi$?:ii«E, 
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sc^tj: strong i 2tsa»*4s-r*ci: 

»XS8 4*^LT«BlS8 2'\i:#A*n*o v^f* 
PjfciffASS 4<D»£8 2£*f[SjTS£|fij£a, 

tge o^e.s^nTi/^o-e, ski o i £iii]fiuc, g 

^n$aIA1K8 4^ffi©mi2dv-Y^n?g#A1S6 

[0 0 6 5] mm \ 0 3m SSI 0 l £aH&<X 
x-^9 1 a^gi^l"*, ?gA3l$ l 3£ili;TS§« 

$an£s§8 lcDjaatc £#&i3Bx-°-x 
[0066] (3)±iso^ssomiTtt > saa^8 2© 

¥ffi*Sf&f|3 tfH B f: fc « £JB T* & o fc„ LfrL&ft^ 
©IS 8 2©¥ffi*Iln$K)\ P3J£& 5 iHifeBfrZtti 

l^a, x*[R|*»*J:tfy*lRl*»*, m®K%mT> 

5o *ftB^ta^T, rmgRjgj rm&gjgj £ 

So 

[0 0 6 7] (4)$afii?8 2 0¥ffi«HIW™Sfcl4 

ma\ HfliW^^ftH-ffjoTfe, aaoxD-y 

[0 0 6 8] 

»|] <4.SU6flHJl>WTTH:, HJfgO^SI 1 ov 

aaii©iSjRcoi>TiJiwr5o lis&ca, an o i 

(HO >WH^&ftfco $&g£$8 lOJB«H:raifiRB« 
E3&K#Sfli*tifco 40 

[0 0 6 9] V^ajfcfgiggi 7 0fr£>, 2.45GHz«v 

j tttfiiisw«'«ii*ti*fflinf» 7>y;a7yo- 

^Hr073[o]lCjfto/c, r = -1 50mm~+l SOmmOigH. $ 
fca, ffiS0O7](nJtffiofc s 8 =0-180° <D^ffllCt> 
fcoTtifriifco 50 
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[0070] ay^nfc^xvfcK©^*^ 

±9—14= (Max-«in)/(Max+Min) X 100% • • (Sfc£ 1 ) 

[0071] @i 7a, mzi^Ltzmwu6 o%m^ 

fcoT8fBO^tt^g2 l^*LTfc-D, ^(D&ZHte 
10mmtC|SS?n, HaS>3lR|(OMIS r £ <fc 6>"f tC-/£<D 
5ramlCia^^nfc 0 »J£©*g|ga, ^Ir07^[B]«±9- 

14#, WfttR 6 0%flit>ft^ 24vefcofc© 

[0 0 7 2] 01 8J±, H4tC^bfc#f*S6 O^fflt^ 
&o ttlfcfc:ffll^&ftfc$W*fi6 0H\ S*fiHC?&oT3 

ttiomiicaa^^n, ^asmmtcis^nfco si^en 

tt, ^«0<D^[r1«D±9-14A^ f*fi6 0*l^i: 
tfctt, 34%T&ofc<Dfc:#U Sftfi60^5il 

[0073] <5. ^ss^j 2 >wTT*a, nmmm 2 © 

v>f ^D»"/7Xv«BiatiHfc:|H-r«'Jl£M«li: tT, 'i? 
iEUiiflXSMiKioi/^T.KWrs. iHtli, ScISi 0 2 

(H8) ^Jtll/^nfco 9-02 2, 0 2 6 

*5«fct5K2 7®IS««#fcSWea:, MS^f§8 1 <0JB 
f-Ortg, -Tftt)^, v^n 
S«A*6 53^U5fflaS8 2©itStt, 298mmtK 

^375mmORff^5^AW5nfc 0 Sfc, ±XT«0 

23-02 5 ois**if fctt*k"ptt, saa^t§8 l CDK 
EtB^a, je^tH^snfc. cots, v^^dm 

[0 0 7 4] V-C^a&fgtgt§7 0^?., 2.45GHzCDV 
g^Stea, V-Y^P^#A«8 4cDMil^8 2tC^f[S] 

■rs±ffifr5T;frfc5Qo*nfctiii, -r*jr^*>, *j43* 

[0 0 7 5] 01 9a, 09lC/T>L^V-r^D^#At6 
AS 8 4*fflV^fct03R»tov^T, ^Xvffifio 
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2Hl4l0mmlcg^£*l., tifeffi^ r (C<4 io&t^— £<7)10 
v^p&WAt56 SfcJHt^&vfctlcH:, 24%t- 

[0 0 7 6] @2 0(i, 0 1 OtSLfcV-i'^D^A 10 

O&H 9 t fclSSfcjVr X 5 7fS 

So tt»tffll^nfcv^^ni6#AS6 5(4, STjfa 

t 3 ffl©r^R*eo««^e 2 2 ££lt*> »5 , 

^©^^HttlOmmt^Sn, tM&10mm(CtS5££ftfCo 

At66 5£ffl^ft</->££ta4, 34%T*&o/cCH<:ttU 
V-f£p&#A&6 5#ffl<,>SC:i:T\ 20%££T\ ^ 

[0 0 7 71021 *5<fct>*02 2(4, 01 1 KSLfeV 

X =7 X^W<T>^Wm& LfcIS**** Xv 

So 02H±, ffiSr©7b"ft©:frfi£^U 02 2[i, 

o t 8 is, a* r»] t Sot 3 2 2 * # l t 

nfc 0 30 

[0 0 7 8] 0 2 1 (4, ffiftl r <OT} |p]©t£— fttf, v-f 
^P^#A*66 5 ^-fflt/^t/^i:^-^t4 % 24%Tfeofc« 

So IXc, 02 2(4, a?t|flO/ilRl©K=J 

□ SIAifi 5£rfflt^&^£*{C{4, 34%T'feorc©lC 

jitu v^^d$#a«6 sitm^&ct-c, rau<i2 

SCSI?, JSHt©£T10*tt±#»T**fcC fc**LT 

t/^So 

[0 0 7 9] 02 3(4, 0 1 2(C^L£x'-l'^P&3gA 40 

tS6 s&m^ituzt. mj&&2 2©st/>v-r^ns 

^At68 4%ffll/Xc£#©2X7j£Ot^T, ^XTffifi 

y #l*iW)#ft*«!l£ L fcJ6**^t X 5 7 T'fe 
So v-r^P^?SA«6 5i4, ffitSy/ilpJt^oT 1 0 
m<Dmm^2 2S^LT6D, *-0K*H(4lOm»eK 
BtiOMilcKS*tifco $I££>*£S(4, ffify 
0#fa©iSH£#, V-r^P^#At66 5%M^*^t 
££14, 24%T*fcofc£OlcML, 7-f^DSfAfi6 5 

T^fcCt^VKLT^So 50 
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[0 0 8 0] 0 2 4£>4t>'0 2 514, 01 3t^LfcV 

^V^^DigIAS8 4 5rfflffctt<?)^73tOl>T, 
Xv Xv«ftO»**«iJS L jf*f ^77t*$ 

So 02 4(4, S«y0£lRj4WMl*3*U 02 5(4, 

* P&#A« 6 5 (4, ffiS x feitf JSS y O30Wt}S 

OiS^H{410mn(C^?n, HtlOrantC^^nfco 
[0 0 81] 0 2 4 (4, StR y ©7^ [R]£>i$H4tf , V4" 
?niiAS6 5£ffll->&l,'>£ttCl4, 24%T-£ofc© 
(c#L, v^^atiAIeS^fflt^iltT*, 12%£ 

So 02 5(4, Ige<0^filOi§-tt!!i«, v-r? 

Pfi«AS6 5£ffl^&t^*ia4, 35%T?SofcOt 
ML, V-r^pS#A4fi6 5*ffll/^Cli:T, 12%(Cg; 
T\ i£l-tt©MT10«J^±*#T'tfccl t^LTV^ 

So 

[0 0 8 2] 02 6(4, 0 1 4fc^UiV-f *nSWA 
166 5£ffltX;:i:££, ${*?ill6 9©&1>09<DV^ 

L jyg*fcjjvr ^77T'*5. X^ xvms 

o&Btasssnfco ^7j^vY^p&iiA«6 5(4, 

09fc < fctf'01 4AWi:fc'f), ¥»fcfefcoT8ffl«0 
$£#^2 2#£LT*5»5, -?-cDiS^H(410miiitKS^ 
n, ififelOmmt^^n/Co #ftiiM6 9(i, 7;b5- 
7 2,^-^ 1 /i t«KT 5 c 4: (e 4 o T JfM * ft 

[0 0 8 3] PJAi£^n^7°7XvS5)i£©f|fi^C>, 7°vX 
■vtfltOWHtt^ OffO»BS2 : »Stt = (Max-Min)/ 
(Hax+Min)X100% •■GRS2)lCtfct5^T, Bdi^n 
fco lCT', Maxt54tfMint(4, ^ft^ft, Sll^^nfc 
$58^077 Xv^gcDSAil*54 tf a/JMB**^ 
So W£'ffi(4, 7°7Xv^0^tt^SIlLT^So 

iijsoi^(4, ssit*v iw*aai6 9*ffl^*i^* 

Ktt, 15%-efeofc^(c>rv}b, i»»l6 9 5ffl^5c 
hT% 4%fc$T*, S^ttO^Ti0%W±5S[#T'$fcc:i: 

ttf£^T'^<, i^|IBW4SSttfeiRi±-r«c: fc^SKBS 
nfco 

[0 0 8 4] 02 7(4, 09(d/X,Lfc:V^^P&^A*S 
^*T, V-r^P^Wftt^^ffih^SffiLfcil^^Xv 

xv^a^ij^ l fciss*gvr f^-j r-fe So x^ xv 

®fi©$iJ£j£l4, ^r=0O{SB, tSt)^, tf-MH 
C±W{Sg(C^?nfc 0 ^^2 20^^H(4, 2m 
Bi:8mmi:^|S^^nfco VY^P&#At66 5(4, 09 



(10) 

17 

LTtitK mV3Zm2 2<Dfflt. 10mtl8^*nfco 7° 

[0 0 8 5] WEtt*^ ffi£HAW£ 

SfctKtt, 8%tc£T\ )i}5itt«jf;T'10*J^±^;'4T-t 
fcci:*SLTvS&. f&fc>5, ffiSHtf, ±,i2bfcKs 
IWBfcLT©3.0«J£U:Ta&*a\ SfrT\ SStttf* 

[0 0 8 6] 10 

Scot- Kt, WK^soBai^-^fcjsisfcasjtt 
comb. <t«*ns^7XvoiBS3yss 

[0 0 8 7] g2<&89B<DSB"Pti\ ttRSSfiOKStf 
3bb&±T*&3©T\ $57.5X10'° cm" ~f\]5xio' z cm ' 20 

[0088] s3ofsw©SEii-ptt, m^setfsi(«p 

[0 0 8 9] JB4 0HWOaEin?tt, W**»6lS««K 
[0 0 9 0] SBsojIfflliOSiH'PH:, KtR&B#» v-f 30 

* p »v? x« t iid-*m*» 5i5o-e, (MWinns 

[0 0 91] Sg6©5HS©HST*tt, DS*i*©*g«^e 

[0 0 9 2] jg7©5gUB©&H-pfci\ ffiHgOtftfftflG 

«Rtt*WlSo 40 
[0 0 9 3] S8 05HJi0«llT?H\ &a£<Dtft#tflft 

[0 0 9 4] »9OffflB<0«|il?{4. iaa^oiiff^ie 
[0 0 9 5] 911 0<D!£IE<DSBT*fcJ\ M£©fl?lW 50 
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[o o 9 e] m 1 1 omivrnttvu. mpmomm* 
&ot, te^ti?iisi^T'E^j-rsoT% alas©*— 

[Hffi£«&!&B)3] 

[0 1 ] %%0W& 1 <D»H©ftl*fffiHT*fe5„ 

[H 2 ] nmmm 1 ©«MWR©««aH?a&*o 

[0 3] ««^fi©«ffioittWgi-z?a5So 

[0 4 ] nm<r>mm i <Dmvm.<D&®mT°%>z> a 

[0 5] mrnmm 1 owttsosH&H-efcs. 

[0 6] mm>&m 1 0#{tt£©fMaBi-ea5So 

[07] mrnmm 1 ©n»(*«©^HfiH-e*5 0 

[0 8] ^fig©^ffi2©SH©iJiSfffi0t ; &§o 
[0 9] H*O«il2<0vY*a»WXS»*KOft 
^10T-$.5o 

[010] nmvBM 2 ©v^r ^ n»#Afi#(*ffi© 
[0in mmnrnm 2 ©-^ ^ a$aiA*g#tt«© 
[012] nfi&©jgffi 2 ©^ * n«#A«iw*«<o 
[013] mmmm 2 ov^ ^nMAfiftto 

[014] H5S©JMs 2 ©v^r * P«#A1fi#(*S© 
£4tJi0Tfe3o 

[015] &iem<oMi<z>&m \m-c$> %>„ 

[016] aEJB«l©Sti«o¥ifliH-P*5 0 

[017] 02 oj««s*ffl»r^iiaEi»©is**^ 

[018] 04 o»tWS%fiii^*aEK»olS**^ 
[019] 09 ©IW*iR*fflii^aiiEitIft©*S*%^ 

t£*7 7T-&So 

[02 0] 01 0©#{*fc*ffl^fcll3iE&i&©*£«* 
[021] 011 0*{4&&ffl^fc£|EtfKe>&&£ 
[0 2 2] 011 

[023] 01 zomttt&m^itfmvmoymfiii* 
[024] 013 <Dmtffi&m^i&mtUko>&&it 

[0 2 5] 0 1 3©»f*«*ffl^fc&gEgi«*©*SS* 
[026] 014 ©#(*«*fflV^^IIIi£»©Sa* 
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[S2 9] ^*Og{g^¥lM0-Cfe5o 
[03 0] ^*©gH©¥lff]0TS5c 
[031] 030 ©g,l£fMW^iTi«10-<?& 

[03 2] 
[03 3] 

^ h;P0T'fe§o 
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